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Abstract of JP10098205 

PROBLEM TO BE SOLVED: To produce a thin-film crystal Si solar cell, having good characteristics in 
a convenient process without slicing an ingot by forming a crystal Si substrate, having specified total 
surface impurity concn. or more, using an In metal solvent. SOLUTION: An Si layer 107 is formed on a 
crystal Si substrate, having an impurity concn. of lOppm or more by the liq. crystal growth method 
using an In solvent. Using this layer 107 as an active layer thin-film solar cells are formed, such that 
the liq. crystal growth is made with In contacted to the metal Si substrate surface, thereby forming an 
Si layer contg. little impurities, suitable for solar cells. A moid is used for directly forming a metal Si 
substrate, this eliminates the need for troublesome steps regaining much time for slicing a substrate 
by the casting method. This also removes most of the impurities from the surface layer in advance by 
the segregation effect, thereby forming a good Si layer. 
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iSiSS-l. 5t:/m i ntr-v'; 5 0// mffM 

[0 0 7 6] (4) ->•; n^^oRSupoc 1 3^*1: 

ti?f t LT9 0 Ot;<7)ia«-ePCOS!tt£tS:«:lToTn*S 
«-?B^L. 0. 5//meS<0ig^gg$«-#y'c„ 

0. 2 ;um<7)jgK^«®;t«^tofc«^jf.$4-f#;to 

[0 0 7 7] ^h\zn*m<r>±.\,zm.mw&tLx 

mo. 1 m)?0 I TOSrm^-tf-A^lPf^fML/Co 

[0 0 7 8] (6) ji^affio±{c. msmffi (C r 

(0. 02/um)/Ag (l^m)/Cr (0. 004 
[0 0 7 9] (7) iTtft^ET-ab-SvUnVv-hcoS 
[0 0 8 0] :i(r> n [t\m\^tznm^^B±^-^mr^^ 

^'>T AM 1 . 5 (10 0 mW/ c m^) ±f^MTX'<r> I 
-V!|t14«:fflll^L/ic -e-Oi^*, -t^uHfflta cm^lCiJ 
v^T, ^fe®)E0. 5 6 V. M*&*S-S3 OmA/c m 
2. iftHB^^O. 7 8 t iS: 19 , ggm^ll* 1 3 . l%Srt# 

[0 0 8 1] mmm) 2^«aj-c<iv'; 3>v- hus 




(8) #19^ 1 0-9 8 2 0 5 

3 >e iritis L. Cit*rS14«t LT»)li;fc|^«rlfe^f^ 

[0082] (1) 120'C USDSH L/ciggfe/igK-fb* 
«rftmS-»i-f-f*. *}5fe/«£j*LT;4^«blll2 (a) iz^i" 

10 Wk^m^:\.xm.mmmkmmLxii\'^tzo 

[0 0 8 3] (2) n,%mn\.~mmi^KL. ->')=>> 

<nm!^.i- >0 <)i^v^-^S« ( 1 4 6 0"C) {Z^WLfZo 
®^5rBfIBJ (3 0^- intra) mmLfztZ^X. -6 

■>- H^co^jR^v'J rj > (->>J 3:'->- b) 2 0 

4 ^»;to 

[0 0 8 4] (3) Hfl:Lfc««0->'; 3>->- hSr«» 

m^^h^lOtHLfzii:. {■^«L;t->'J 3>->- h^Il2 
(d) (c^-ri o't*-**^ • hrtlcttfiLfco 

20 i.zm^h^j:^^mmm'S:->'} =>>>- }-±i,zmm^-^x 

m^^l*ltcXit/co m^^l*I?r 1 0 5 OX^iZ^WL. v 

ifl)L-CSS*- 3'C/m i nCOmSiX'Tif. ig^^^Wv 
'J 3 > *??0>'-> 'J n > ->- KO«BD±{C*fm S-ti-Ttio 1 

«lfMO->>; a>^jfthe2 0 7 ^# 

[0 0 8 5] *7I±, ^hiXfz->- hn^m. -r^i:>*> 
30 -> 'j 3 > -> - h 0^®l-;Ufffi L;t -> 3 >Ji 2 0 7 IC-g- 

ttii>7tmi^)-mLfz^mx^io 

[0 0 8 6] 
[S7] 







B 


6 p pm 


A 1 


0. 4 p pm 


N i 


<5 p pm 


Fe 


1, 4ppm 


C r 


0. 0 3 p pm 


Mn 


<0. 2ppm 


T i 


<1 P pm 



10 0 8 7] /SftT*ab^*St^c7)^JlS^vU n 

50 [0 0 8 8] i7t,fite«:^;*ffiUJ:^p nfij^er-a^fteL 



40 
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10 0 8 91 (4) f-^SSL/iv'; 3>v- ^S:EI2 

(f) iCTF-f-i -9 ^ hrtUttfiL, ^> 

iza^^^xmi^^mix:. sKgiatefi^g 3 ort trpt 

jSiiK- 2 5"C/m i n-CvU n>a^:4 Oyumfl^^L 

[0 0 9 0] (5) •>•; 3>)ico^MtiPOC 1 3S:J!£ 
t!c?lSii: LT9 0 0t:(7)fi)t-eP<o|BtJtt!c«rff-DTn*® 
«:fML, 0. 5 /t^ m«JtO«^^g$^^^ffJo fM^n 

0. 1 5 fiim<r>^m.^j:mmmmii>-ofz^-km^im 

[0 0 9 1] (6) Sei-n*)i<0±lcJS?qmfet L-C 
^0. 1 mffco I TO$rffi^-kr-A^*-CfML;'jo 
[0 0 9 2] (7) iS§q«ffiO±tC, *«mffi (C r 
(0. 0 2 y«m) /Ag (1 ^m) /C 1 (0. 0 0 4 

[0 0 9 31 (8) ttzm^X'^i, '>') :=! >'^- Y-<7)Wi 

[00 9 41 ^nxn izimLtzmmi^^B±mv.miz^ 

V^TAMl. 5 ( 1 0 0 mW/ c m2 ) 3tBB#T-r-0 I 
-V#tt^iil3et7to tn^W:. ■t)\^mm2 cm^ua 
V>r, raSc^lEO. 5 8 V, ®$&*S»i£3 lA/c 
m2, ffliSlB^O. 7 6 t^O, 3. 7%«: 

[0 0 9 51 mmm^) ^mx'H-ff'j'yi.i/i-h^j:^^ 
mmmts i cm<7)mmi:m^\ ±mmmi:fmLfz.^. 
nimmms tm^j:^o J-:iLT-ci±, m2(nmmi:m<n^m 

[00961 (l)ll2(a) U^-rJ:d^S i CMn 
^Wc^-fttzi-y y-)vmWLim^L. 6 0 0'CO^«l3S 
[0 0 9 71 (2) 1 2 O'CtlJUOl^L/ci^K/ia^^tTK 

Ltzo 

[0 0 9 81 (3) W.^iPf^l,zmmii^KL. 14 80 
"CW-JeSStciS^Lfwo 4 O^Sigiat/wtCl^-C, 
-7. 5t:/m i nCOPIiSiiar-lfeJ^LTSfb^-tir-J.- 
h) 2 0 4 ^i#fCo 

[0 0 9 91 (4) mitLfzm^<r>>;')=i>'y-him 
a;J-<bflX<)mL, ^#<b^^/^-> 3 >->- h SrE12 (d) 

^JR?tj««:->- h±t:Sfit$-tir-cm^'^l*)i^X*t, 6 5 
tC:;?>T-^ktcm^:^*»mLTSffi«r-4'C/m i nO 




(9) 1 0-9 8 2 0 5 

iSJS-CTlf , }§««'t'<0 -> 'j 3 V 'J :3 > •> - h * 

M±i:*fHl?-ti:^wo 3 0^|81WHl$-»i:/cf^, *'-h-Sr;^ 

(Ov'J n >Wai^ 2 0 7 ^mfzo 
[0 10 0] «8 (i, iffinytiv- h<7)«H> i-'it)*, 
-> 'J 3 > V - h 0*Mt-*fai L/c-> 'J 3 >J1 2 0 7 tc-t" 

[0 1 0 1 1 
[«8] 







B 


8 p pm 


A 1 


<0. 1 p pm 


N i 


<5 p pm 


Fe 


0. 2 p pm 


C r 


<0. 0 1 p pm 


Mn 


<0. 2ppm 


T i 


<1 P pm 



S*fai'> U n >^c7)/f:$(iS EM/ED xm:^»fBflS 

[0 10 3] f /::^fem:^ffiti<t;i> p nflS-e(ii?fmL 

[0 10 4] (5) f^^Lfcv'J n> V- Vi:m2 
(f) U^-tJ: ^ ^:^-'-K> • 'i^'- hrtti«gL. > 

raiiS-l. Or/m i n-C->>J 3>JiS:4 0//mfM 

[0105] ( 6 ) V U =7 >^<7)SffitC P O C 1 3 $rte 
t^^S^ LT 9 0 0t:co}aST*P<7)fl!it£t5:'&1f oTn*g 
^ff^^L. 0. 5//m#J*C0«^?IS?^»;^Co ffM$n 

0. 2 /um(omm^j:mmmm^i>^fzm^m^'knfzo 
[0 10 6] (7) ^h\.zn*m(D±i^z^mm.mtLx' 

[0 10 7] (8) iieq^Sco±U. ^aSffi (C r 
(0. 02;.m)/Ag {\ fxm) /C V (0. 004 

[0 10 8] (9) 4/::^«T*4)-?>->U n> V- 
Mtc, A 1 ^^SLTSSmffi^ffMLfco 

[0 10 9] ::oJ: 0 U>f^iaL/::»MIS0^B*^mrtiit::-::> 
</^TAMl. 5 (1 0 0mW/cm2) 7fefl8*tT'eoI 
-y#tt*TmSL/Co ^Oig*. •t:;^M«2 cm2U*5 
v^T. ^ttmEEO. 5 6 V. M*&*«»?t3 OmA/cm 
50 2^ ffl^H^-0. 7 6 ^«i^!i$l 2. 8%«:t# 
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[0110] {^mm 5 ) :*:t?!lT(± -f > v <O^JSjg 

*jfe0!l3 t^^r^o mr-eii, ia2(7)Sijix?i<o^jiiic 

[0111] (1)02(3) tc^f J: ^ JtS i 3N4»! 

!S»'^l*9Ui»l!«r«AL. 1 4 6 Ot:o-jeia«U 

&iRigi->';3> (v<;3>i/-h) 2 0 4?:#f-o 
10 112] (2) EllbL/i^^^cOv'J 3> V- h?r» 
L, Wib^t/ci") n>->- h^|12 ( d ) 

0 0'CtCffi#LT^JS^-> U n>->- b^MS^ I n 
L/^i:^^T-^>:lc«^-^p*»Jj»Lr?a)S^- 31C/in i 

^m<o •> >; 3 >;ufme 207 s:#7^co 

[0 1 1 3 J *9(±, |#<btL3t->- bcO*M. i-ito*> 
V >; n >• -> - h <0*ffiUWm Lfc -> >) 3 >S 2 0 7 H-g- 

[0 114] 
t«9l 







B 


5 p pm 


A 1 


<0. 1 p pm 


N I 


<5 p pm 


Fe 


0. 1 p pm 


Cr 


<0. 0 1 p pm 


Mn 


<0. 2ppm 


Ti 


<1 P pm 



[0 115] m.9i)-h. is#T-ab*«i:fc<7)^^^>'; 3 

lf*f ta -> 'J 3 ^'SOlf $ <± S B M/ E D X {C J: * BfffiSI 

[0 1 1 61 itzmmmtimzXi, p nm^X-li^lHL 
fcv'j3>^(±pM (p*) T-*-i>C:i:d-'»>*-o/Co 
(0 117J (3) ClCOv'J 3 hOSm> 




^m^l 0-98205 

*f ffi oxer-It ffl L ;t -f > V A ^jR t (±»ij (7) > 

V -^z A jtii I- ffl V ^ T iH^'ffilSft «r fi^ o o *^»H^ + 
(;i5V^Ti§iti|l«4t;, ^«^S&?aS9 5 ort LT|!| 
jaiSJS- ir/m i n-Cv'J3»i«r5 Oyumff^fiEL 

[0 118] (4) •>') 3>^OSMl-P0C Is^rie; 
tfc?f.t LT9 0 0'C(7)?aST'P<7)Siii(2;tfcS:ffcTn*^ 

«rJK«L, 0. 5 fim^m<r>m-^m^^nfzo r^f&^ii 

[0 119] (5) XS (4) T-f'^$iL;t:n*a(7)Ji 

u> iswmffit LTf^o. \ flmW.<r>lToi•^=^■\£- 
i^mmx-^i^nsLLfzo 

[0 12 0] (6) '&mnM<n±.[z. mn.WM. (c r 

(0. 02//m)/Ag (l//m)/Cr (0. 004 

[0121] (7) i/j»«T-i5-l. v'J nvv- KO^ 
ffiU, A 1 t^«PLr«ffimS*ff^)SLf-:o 
20 [0122] iOiT t-{^ML^j»Bi^S±ll«rtfei;it 
LT, AMI. 5 (10 0mW/cm2) 7feHB#tT«CiJ 
(t-S I - V#'t4^ffli]5eL;l:„ t<r>m^. -t;uMfS2 c m 
2tziiv^r, ^WlMS-O. 5 8V, @$&7t:^B!t3 1 mA 
/cm2. ttHH^-O. 7 &ttj:<0. W^n^l A. 0 

[0 12 3] 

\::X±.v^^Xbtziin\z. *|§B^lI.t^^ 
h "b :^ 7 -f X -f S w t ^ < llf ffi^^xeTS^Ji orsi i: ^ 

[lau :*:|§w^ci^**:l©^^^!J<;)Si!ji:^^^ci^lt^#x 
[13 2] 3^f&§^ni^-5)*:l^m?t!io»!jS:^ftici3tt^#x 

[^^•§■coliiB3l 

101, 103, 201, 203 ftfFM> 

1 0 2, 2 0 2 ^Jl^vV 

40 1 0 4, 2 0 4 V'; h, 

1 0 5, 2 0 5, 2 1 0 *-4?>'-;K-h, 
10 6, 2 11 -f :^v't7 A, 

2 0 6 &JSj§iK, 

2 0 7 W^ftbv'Un^, 

107, 208 v'j3> (jg14) m. 

1 0 8, 2 0 9 n*®o 
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[ll=ff Bl ¥^1 4^1 1 1 B (2 0 0 2. 1. 1 1) 

[fiPB#-^] !f#Ba¥ 1 0-9 8 2 0 5 

It&raal ¥^10^4H14B (1998. 4. 14) 

i^m^m ^m^p?<km 10-933 

llhm^^] 2 4 8 2 1 7 

HOIL 31/04 
21/208 

[F U 
HOIL 31/04 X 
21/208 Z 



ItlttiBl ¥^13^6^26B (2001. 6. 2 

6) 

l^aiiiE 1 1 

[MiEl*I#l 

5F*E!feift«Wifefi** 1 0 p p mJiiL±T-ab t9 SfltrSE^JSii 
[ 3 1 huIB^Sb^b -> >; =1 > 1 0 p p m]-:J,± 

Bi $ *IT v» S w t $r#gi t f -6 W*JM 4 S fcl± 5 Hf5« 



»t » L . mt 4' <7) -> u n > ^ fri e^s^ ■> 
im^m 9 ] mm^m^sk -> ^ > t «^ mmm 

^$*tTw><5>ct^!tf®i:^^W*JK7 i;t:(i8 

Ifll^aiol frie»-o->'j3>ei±i 0 p prnTi 

Ml 0 0 p pm<75:T^^t/«r#trpa->'; =iyX^^Zt 

1 1 ] mm^mmma >{y=jtiu^ if')'^i. 

si ocow>-rtL54>i]Sizie«(7)±iim<oi!idt:^r*o 
[»*JS 1 2 J hJiBv n >e<0)HP7!»« 1 0 /u my:x±. 
-C* * i <!: 1 1-^ W*jS 1 7I;S 6 O v^-r*t5j- 1 

[»*]®i3] fiiev'j n^ioe/jTin 0A<mJ-:i.± 

»6i|^iS)g<Oi^ft;5* 1 0 p p mm±T-^ i>Zt^i^Wit-r 
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[ffi^:^ 1 7 1 mtz^^B > ') >mm^ 1 0 p p mjg 

Tfec 

2 0 ^^-fM^ 1 ^U§attg)±l%Srteo 
[^^]g2 2l ^§a^— co-> U 3 >-^(j: 1 0 p p mT!; 
SI 0 0 p pmt7);p^t>^^tfpM->'; J>-r-^-2>cifc 

lig»3fl 2 3 1 tfr§e^-o^iS?^j«i j: > -y A . 



a2 1 t y::(A2 2 tcge«(7):fcllrmrfec 
[fB»a2 4l frfa->'; n >^o^g;i)M 0 </ mj-:i.± 

T-j!)-5>^j:#%fc-t--;.i»Al^:^l 4 7!>S2 2 <OV>-r^t;i)> 1 
I¥^MIE 2 1 

IMiEitlRJlS^] 0 0 0 1 
lO 0 0 1 ] 

I¥«clliE 3 1 

[»IE*4-a«g^l 0 0 12 

[0012] \zt^%m<r> >b o -'om<r>±v^n.m<r>m 
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